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Abstract 

Due to inadequate resources and limited access to healthy foods, residents 
who live in food deserts struggle to maintain a healthful diet. Living in a food 
desert increases the risk of developing diet-related chronic diseases such 
as obesity. Local farmers’ markets serve as community-level interventions, 
bringing healthy food options to food deserts. This study explores the relation-
ship between food deserts, placement of farmers’ markets, and availability 
of food assistance programs in the state of Hawai‘i. Data are from the 2017 
United States Department of Agriculture (USDA) Food Access Research 
Atlas and the USDA Farmers’ Market Directory. Farmers’ market addresses 
were geocoded in ArcGIS 10.3. Descriptive statistics and spatial visualization 
were used to explore census tract level relationships. Of the Hawai‘i census 
tracts, 10% are food deserts. Sixteen of the 101 registered farmers markets 
are located within a food desert. Of these markets, 28.7% accept Farmers’ 
Market Nutrition Program coupons, 0% accept Women, Infants, and Children 
Fruit and Vegetable Checks, and 39.6% accept Supplemental Nutrition As-
sistance Program benefits. Fewer than 20% of farmers’ markets in Hawai‘i 
are located in food deserts, and few accept food assistance programs. Fresh 
food is less accessible to low-income residents in these areas and lack of ac-
cess to fresh food is associated with diet-related chronic diseases. To reduce 
food insecurity, farmers’ markets could accept food assistance program funds. 
Additional farmers’ markets could be established in food deserts to increase 
availability of healthy food, thereby reducing the population’s risk of developing 
obesity and diet-related chronic diseases.  

Keywords 

food desert, farmers’ markets, food assistance programs, Hawai‘i, healthy food

Abbreviations/Acronyms 

EBT = Electronic Benefits Transfer
FMC = Farmers Market Coalition
FMNP = Farmers Market Nutrition Program
FNS = Food and Nutrition Service
FVC = Fruit and Vegetable Checks
LILA = low-income, low-access
SFMNP = Seniors Farmers’ Market Nutrition Program 
SNAP = Supplemental Nutrition Assistance Programs
US = United States
USDA = United States Department of Agriculture
WIC = Women, Infants and Children 

Introduction

Limited access to healthy foods makes it difficult for residents 
in many low-income communities to maintain a well-balanced, 
nutritious diet. The United States Department of Agriculture 
(USDA) defines limited access to healthy foods as food in-
security.1 Therefore, a food desert is a geographic area that 

meets the USDA’s definition of food insecurity (low access 
and low-income).2 Food deserts are locations where residents 
live more than 1 mile in urban neighborhoods, and 10 miles 
or more in rural settings from a grocery store.  Food deserts 
have become a prevalent problem in the United States (US),3 
as approximately 54.4 million people (17.7%) are estimated 
to live within them.1,3

The health of residents in food deserts is affected by the 
structure of the local food environment.4-7 Because residents 
lack access to fresh foods, they tend to purchase food from 
nearby locations—fast food restaurants, convenience stores, 
drugstores, and gas stations.4 Foods from these locations are 
often processed, pre-packaged, and high in calories, fat, sugar, 
sodium, and preservatives.8 The lack of access to fresh and 
nutritious foods fosters unhealthy eating habits, and therefore 
has the potential to increase the risk of overweight and obesity, 
diabetes, and other diet-related diseases such as hypertension 
and high cholesterol.6,7,9-12

This issue is particularly concerning as the prevalence of obe-
sity was 40% among US adults between 2015 and 201611 and 
the prevalence of diabetes was approximately 9% in 2016.14 
In Hawai‘i, the prevalence of obesity was lower (approxi-
mated between 2012 and 2014), at 23% among adults.13 The 
self-reported prevalence of diabetes was approximately 9% in 
2017.14 Overweight and obesity are preventable health conditions 
through diet modifications.9 A diet rich in fruits and vegetables, 
for example, can reduce the risk of overweight and obesity, as 
well as various other chronic diseases such as cardiovascular 
risk and certain cancers.15,16 Such a diet is difficult to afford 
and access for residents in food deserts.8,17 Studies have shown 
that living closer to a grocery store has the potential to increase 
intake of fruit and vegetables.17 Additionally, the prevalence 
of obesity is reduced in communities by 0.73 with a grocery 
store nearby.7,18,19

Four of five counties in Hawai‘i are rural. However, 90% of 
Hawai‘i residents live in urban areas.20 Residents of urban 
food deserts, where grocery stores are more than one mile 
away, often need to walk to stores, or rely on friends, family, 
or public transportation to obtain fresh food.21-23 This problem 
is amplified for residents in rural food deserts, who often must 
travel ten to twenty miles to access fresh food.23 Distance-of-
travel for fresh foods is a financial strain on many who live 
in food deserts.15,24 The lack of local food retailers is another 
factor that compounds the financial burden on the residents of 
food deserts.19,25
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Link Between Farmers’ Markets and Food Deserts 

Between 1994 and 2014, the number of farmers’ markets in the 
US has grown at a compounded annual rate of 8.4%.21 Their 
growing popularity is due in part to an increased interest in fresh, 
local foods, as well as to the opportunity to interact directly 
with farmers.26 Farmers’ markets can provide communities 
with fresh fruits and vegetables, including recipients of food 
assistance.21,27 Farmers’ markets can also provide nutritional 
education and information on how to shop, preserve, and prepare 
food.10 As a result, the USDA recommends farmers’ markets as 
a community-level intervention to address food accessibility in 
food deserts.21 The USDA specifically notes farmers’ markets are 
“less expensive, require less space, and can be quicker to imple-
ment than programs that encourage new store development.”23

However, farmers’ markets face obstacles when trying to succeed 
in low-income communities. They operate on a small budget 
making it difficult to advertise beyond social media.21 They also 
sell higher-priced food items in some locations, which can be 
a challenge for low-income residents. To help with the higher-
priced items and support the development, improvement, and 
expansion of famers’ markets, the USDA created the Farmers’ 
Market Promotion Program which advertises local farmers’ 
markets and promotes access to locally and regionally produced 
agricultural products.28 In addition, there are programs which aid 
low-income families. These programs include the Supplemental 
Nutrition Assistance Program (SNAP, formerly known as food 
stamps); the Farmers’ Market Nutrition Program (FMNP), which 
is associated with the Supplemental Nutrition Program for 
Women, Infants, and Children (WIC); and the Senior Farmers’ 
Market Nutrition Program (SFMNP).28,29 While food assistance 
programs are accepted at many farmers’ markets, they often are 
not accepted by those in rural food deserts, perhaps because of 
a lack of funding and/or electricity to equip Electronic Benefits 
Transfer (EBT) machines.23,27 The USDA covers the cost of 
EBT technology when it is used in retail stores such as grocery 
stores and mini marts. The USDA Food and Nutrition Service 
(FNS) and the Farmers Market Coalition (FMC) provide eligible 
farmers markets (ie, those that do not already have functioning 
EBT equipment or that received EBT equipment before May 
2012) with free EBT equipment.30 The program is limited by 
the availability of funds, and is distributed on a first-come, first-
serve basis.30 Other administrative costs that present obstacles 
include developing the process needed to successfully accept 
food assistance benefits at farmers’ markets; training market 
managers and farmers; hiring staff to work the EBT booths; 
promoting the food assistance programs; and reporting financial 
information responsibilities. 

Eliminating food deserts has become a top priority in national-
level food and nutrition policies.31 In particular, researchers 
have prioritized examining spatial inequalities to access healthy 
foods, along with changes in dietary habits.15 In line with this 

priority, this report explores the relationship between locations 
of farmers’ markets, participation in food assistance programs, 
and food desert status in Hawai‘i. Hawai‘i is a suitable state for 
analysis because approximately 370,000 residents of Hawai‘i, 
including 127,000 children, live in food deserts.32 In 2014, 
over 193,000 residents of Hawai‘i received SNAP benefits.33 
The following research questions guide this report: (1) What 
is the relationship between location of farmers’ markets and 
food desert census tracts within Hawai‘i; (2) What proportion 
of farmers’ markets in Hawai‘i participate in food assistance 
programs; and (3) What is the average time farmers’ markets 
in Hawai‘i are open, allowing residents to access their goods? 
By addressing these questions, this report provides a thorough 
understanding of the availability and effectiveness of food as-
sistance programs through farmers’ markets. 

Methods

Data sources include the 2017 USDA Food Access Research 
Atlas and the 2017 USDA Farmers Market Directory.32,34 The 
Food Access Research Atlas provides the following data: (1) 
census tract food desert designation across the US; (2) popula-
tion data from the 2010 Census; (3) income data from the 2010 
American Community Survey; and (4) food access data drawn 
from two 2010 lists of food stores selling all major categories of 
food.34,35 The linked datasets provide information to identify US 
residents who have low access to healthy food and are designated 
as low-income by the US Census Bureau (LILA). Low access 
for those in urban settings includes individuals who live more 
than one-half mile or 1 mile from a grocery store. Residents in 
rural settings who are low access live more than 10 miles or 
20 miles from a grocery store. The maps display LILA data as 
LILA .05 & 10 for more conservative analysis (fewer people 
qualify), and LILA 1 & 20 for more inclusive analysis.36  

The USDA Farmers’ Market Directory is a self-reported registry 
of markets that provides a list of agricultural products for sale 
in physical locations at registered times.32 For each registered 
market, the USDA Farmers’ Market Directory provides the 
address, days and hours of operation, products, and the degree 
to which each market participates in food assistance programs. 

Addresses of farmers’ markets were geocoded in ArcGIS 10.3.37 
Quantitative data were analyzed using descriptive statistics in 
IBM SPSS Statistics version 21.0.38 Access to food programs, 
including the Farmers’ Market Nutrition Program (FMNP), 
WIC Fruit and Vegetable Checks (FVC), and Supplemental 
Nutrition Assistance Program (SNAP) were linked to farmers’ 
markets. These data were analyzed with the USDA Food Ac-
cess Research Atlas tract data. Descriptive statistics and spatial 
visualization were used to analyze the relationship between 
locations of farmers’ markets, participation in food assistance 
programs, and food desert status by census tract in Hawai‘i.
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Results

Figure 1 shows locations of farmers’ markets in relation to 
food desert census tracts in Hawai‘i. There are 321 census 
tracts in Hawai‘i, and 10% of tracts were classified as food 
deserts. Food deserts were found scattered across the islands 
of Hawai‘i, Maui, and O‘ahu, and covering the entire islands 
of Lana‘i and Moloka‘i. There were 101 farmer’s markets 
registered in 2017, and 16% were located within a food desert 
tract. The 101 markets were located on the islands of Honolulu 
(44%), Hawai‘i (33%), Kaua‘i (14%), Maui (9%), and Moloka‘i 
(1%). The densest cluster of markets is on the island of O‘ahu 
in the Honolulu metropolitan area. Comparatively few appear 
in other areas with dense populations such as Hilo, Kailua, and 
Captain Cook on the Island of Hawai‘i. In rural areas, farmers’ 
markets are sparse. 

Farmers’ markets were coded based on the availability of food 
assistance programs at each market (Figure 1). Within the state 
of Hawai‘i, 28 (28%) accept more than one type of food as-
sistance program, 29 markets (29%) accept FMNP, zero (0%) 

Figure 1. Displays Food Assistance Program Availability at Farmers’ Markets with Food Desert Census Tracts within Hawai‘i.

accept FVC, 40 (40%) accept SNAP benefits, and 58 markets 
(57%) do not participate in any food assistance programs. Most 
of the markets that do not participate in any food assistance 
programs are located on Hawai‘i, Maui, and Kaua‘i Islands. On 
Hawai‘i Island, for example, none of the markets in Waimea-
Pu‘u Anahulu, which is the food desert tract in the northwestern 
portion of the island, participate in food assistance programs. 
Similarly, none of the markets in and near the Spreckelsville 
and Hali‘imaile food desert tracts on Maui participate in any 
food assistance programs. Zero markets on Kaua‘i participate 
in food assistance programs. There are no food desert tracts 
on the Kaua‘i. In contrast to the markets on the other islands, 
most of the markets on O‘ahu participate, and many participate 
in two programs. 

Approximately half (50 of the 101) of the farmers’ markets 
provide data on their months of operation, and all of these were 
open 12 months a year. Roughly 50% (49 of 101) also provide 
data on their hours of weekly operation. These markets operated 
between 1 and 65 hours per week, yielding a mean of 4.7 hours 
per week (median is 5 hours per week) and standard deviation 
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Figure 2. Displays Food Desert Census Tracts within Hawai‘i and Farmers’ Market Locations Coded by Weekly Hours Each Market is 
Open for Business.

of 10.62 hours per week. Figure 2 indicates that most of the 
markets that were open more than 4 hours per week were located 
on Hawai‘i Island. Furthermore, most of these were within or 
proximate to tracts classified as food deserts. For example, mul-
tiple markets that are open 4.5–6 hours per week are located in 
the Waimea-Pu‘u Anahulu food desert tract on Hawai‘i Island. 
There are, similarly, multiple other markets open more than 4 
hours per week within and near the food desert tracts on the 
northeastern portion of Hawai‘i Island. Most of the markets in 
Honolulu County on O‘ahu open 4 or fewer hours. 

Discussion

This study integrated multiple datasets and used spatial analysis 
to examine essential community resources (ie, farmers’ markets) 
that can be used to improve access to fresh and healthy food, 
thus mitigating obesity in food deserts in the state of Hawai‘i. 
Food deserts are locations lacking traditional grocery stores, 

which offer constant, and affordable access to healthy foods. 
When grocery stores are absent, farmer’s markets can meet 
the needs of making fresh fruits and vegetables available. 
Fewer than 16% of farmers’ markets in Hawai‘i were found 
to be located in food deserts. Additionally, few of the markets 
on the islands of Hawai‘i, Maui, and Kaua‘i participate in 
any food assistance programs. Most of the markets on O‘ahu, 
however, participate in one or more food assistance programs. 
Accessing fresh food sold by farmers’ markets can present a 
major challenge for residents in food deserts. Another barrier 
to fresh food from farmers’ markets includes the limited hours 
of operations of many farmers’ markets throughout Hawai‘i. 
The mean hours-of-operation per week is only 4.7 hours, which 
could make it difficult to visit the markets. More than 80% of 
farmers’ markets that reported their hours of operation were 
open only one day a week. All of the markets were open 12 
months a year. 
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Residents of Hawai‘i, especially those on the islands of Hawai‘i, 
Maui, and Kaua‘i, who live in food deserts and depend on 
food assistance programs, have little access to fresh produce 
at farmers’ markets. Most of the markets on these islands do 
not participate in food assistance programs and their hours-of-
operation are limited. This lack of fresh, healthy food is known 
to increase the risk of obesity and other diet-related chronic 
conditions,6,7 In Hawai‘i, lack of fresh and healthy food could be 
a contributor to overweight and obesity rate of 56.9% in 2017.39 
In 2017, the national prevalence of overweight (35.3%) and 
obesity (31.6%) was 66.9%.40 In 2017, prevalence of diabetes 
in Hawai‘i was 9.2%.39 

Additional research is needed to extend the period of record of 
this analysis. Causation cannot be established from this study 
because the data included is cross-sectional and therefore may 
not be exhaustive. In addition, future efforts might consider 
sources other than the USDA Farmers’ Market data to remedy 
these limitations. Information gathered by interviewing farm-
ers and community leaders would likely provide additional 
insight to the approach taken here. Such an approach might 
identify barriers faced by farmers’ markets in food deserts. The 
identification of these barriers could enable community leaders 
to develop policies to reduce them. Other considerations that 
would complement the approach taken here are socioeconomic 
status and cultural factors, including race and ethnicity, which 
influence how people utilize transportation to obtain food.19 
Additional study should also expand this effort to include other 
states. A longer period of record and wider geographic area 
might identify trends and variabilities not captured here.  In ad-
dition, future research could look at the availability and access 
of community gardens, mobile farmers’ markets, small stores 
that provide fresh fruits and vegetables within a community.  

Another important consideration involves a broader critique 
that has emerged in the social science literature regarding the 
potential efficacy of farmers markets themselves as a means 
of addressing issues of food deserts.41-44 This critique has two 
primary dimensions. First, food deserts are not the primary 
causal factor, but instead result from concentrated poverty. This 
could indicate that access to nutritious food in a high poverty 
area will not necessarily result in the population being able to 
afford access these new offerings.43,44 Thus, the emergence of new 
farmers markets should not be seen as a panacea to overcoming 
the broader issues of poverty plaguing census tracts, counties, 
or entire regions. Second, farmers markets have been criticized 
as being largely white, middle to upper class spaces.41,42,45,46 As 
such, non-whites or people of more modest socioeconomic 
background may feel unwelcome at farmers markets, which 
might result in the unintended intensification of the divide in 
access to, and consumption of, healthier foods. To overcome 
this issue, conscious efforts at inclusion of potentially marginal-
ized populations should be undertaken through advertising and 
direct engagement with important voices in all communities 
near the farmers market.

Healthy, affordable food must become accessible to reduce 
food insecurity in food deserts. Providing access via brick and 
mortar food retailers that offer fresh food and participate in 
food assistance programs would be ideal.47 However, due to 
a myriad of barriers, traditional grocery stores are not always 
a feasible solution to food accessibility.48 These barriers may 
include lack of supermarket interest in being in urban environ-
ments, economics, and availability of land.48 

Farmers’ markets can provide fresh food to residents of food 
deserts. The authors recommend that more farmers’ markets 
should be established in low income areas with low access to 
fresh food.  To ensure the barrier of increased cost of fresh, 
healthy food is reduced, increased acceptance of food assistance 
programs across the state could also be a positive factor in reduc-
ing food insecurity, particularly by utilizing EBT technologies. 
Additionally, emulation of partnerships such as those formed 
between farmers markets and the GreenWheel Food Hub in 
Honolulu could dramatically expand the overall health impact 
of the healthy foods sold at farmers markets.49 GreenWheel 
is building “micro markets” to expand the farmers markets 
to those who are unable to reach them, including residents 
of senior living facilities who lack mobility and low-income 
individuals who live in more remote rural locations.49 These 
socially entrepreneurial activities that involve public-private 
partnerships are a critical component of what is needed to 
promote sustainable change in this space, particularly as public 
investment in health promotion and prevention is significantly 
lagging. For a state like Hawai‘i, in which upwards of 90% of 
food is imported from thousands of miles away at a great cost,50 
such local initiatives are critical if a serious reduction in food 
insecurity is to be attained. 
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